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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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4a) Of the above claim(s) is/are withdrawn from consideration. 
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6) E3 Claim(s) 15^6 is/are rejected. 
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Application Papers 
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DETAILED ACTION 



Claim Objections 

1. Claims 15 and 19 are objected to because of the following informalities: in line 3 
of claim 15 and claim 19 the first occurrence of "of the" should be deleted. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

* 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

3. Claims 15-18 are rejected under 35 U.S.C. 102(a) as being clearly anticipated by 
Gao et al. ("High-Throughput detecting of Unknown Mutations by Using Multiplexed 
Capillary Electrophoresis with Poly(vinylpyrrolidone) Solution), Anal. Chem. 2000, 72, 
2499-2506) ("Gao"). 
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Addressing claim 15, Gao discloses a method for determining the genotype of a 
first variant site of a first sample polynucleotide (abstract), comprising 

providing amplicons of the first sample polynucleotide, the amplicons including 
the first variant site (abstract and Figure 3 - mutant homoduplex); 

subjecting a first portion of the amplicons to denaturing and annealing to prepare 
a first mixture (Figure 3 and page 2501 , first column, DNA Samples) : 

providing a first polynucleotide control, the first polynucleotide control comprising 
at least one polynucleotide strand able to form a duplex with a polynucleotide strand of 
at least one of the amplicons, the first polynucleotide control having a base 
corresponding to the first variant site of the sample polynucleotide, the identity of the 
base being known (Table 1 : Figure 3; and page 2501, first column, DNA Samples) : 

combining a second portion of the amplicons with the first polynucleotide control 
to prepare a second mixture (page 2501 , first column, DNA Samples) : 

subjecting the second mixture to denaturing and annealing to prepare a third 
mixture (page 2501. first column. DNA Samples) : 

subjecting the first mixture to temperature gradient electrophoresis (TGE) to 
obtain first electrophoresis data (note homoduplex electrophetograms in Figure 5); 

subjecting the second mixture to temperature gradient electrophoresis (TGE) to 

r 

obtain second electrophoresis data (note heteroduplex electropherograms in Figure 5); 

> » * < 

and 

wherein the first and second electrophoresis data are indicative of the genotype 

* ♦ ■ 

of the first variant site of the first sample polynucleotide (first column on page 2503 - 
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"The mutation can be identified by the difference in electrophoretic patterns between 
homoduplex and heteroduplex"). 

Addressing claim 16, for the additional limitation of this claim see the first column 

■ 

on page 2503 and the first paragraph of the Conclusions on page 2506. 

Addressing claims 17 and 18, for the additional limitations of these claims see 
DNA Samples on page 2501 and the first paragraph of Resolution Characteristics on 
page 2504. 
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Claim Rejections - 35 USC §103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v, John Deere Co., 383 U.S. 1, 148 

USPQ459 (1966), that are applied for establishing a background for determining 

u„ . . . 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

. ■ ...... 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

■ • 

not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

i — 1 i . • 

V V p- rjr ...... y S ^.j. . ...... 
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7. Claims 19-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gao et al. ("High-Throughput detecting of Unknown Mutations by Using Multiplexed 
Capillary Electrophoresis with Poly(vinylpyrrolidone) Solution), Anal. Chem. 2000, 72, 
2499-2506) ("Gao"). 

Addressing claim 19, Gao discloses a method for determining the genotype of a 
first variant site of a first sample polynucleotide (abstract), comprising 

providing amplicons of the first sample polynucleotide, the amplicons including 
the first variant site (abstract and Figure 3 - mutant homoduplex); 

subjecting a first portion of the amplicons to denaturing and annealing to prepare 
a first mixture (Figure 3 and page 2501 , first column, DNA Samples) : 

providing a first polynucleotide control, the first polynucleotide control comprising 
at least one polynucleotide strand able to form a duplex with a polynucleotide strand of 
at least one of the amplicons, the first 1 polynucleotide control having a base 
corresponding to the first variant site of the sample polynucleotide, the identity of the 
base being known (Table 1 : Figure 3; and page 2501/ first column. DNA Samples) : 

T ' 

combining a second portion of the amplicons With the first polynucleotide control 
to prepare a second mixture (page 2501 , first column, DNA Samples) : 

subjecting the second mixture to denaturing and annealing to prepare a third 
mixture (page 2501, first column, DNA Samples) : 

subjecting the first mixture to temperature gradient electrophoresis (TGE) to 
obtain first electrophoresis data (note homoduplex electrbphetograms in Figure 5); 
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subjecting the second mixture to temperature gradient electrophoresis (TGE) to 
obtain second electrophoresis data (note heteroduplex electropherograms in Figure 5); 
and 

wherein the first and second electrophoresis data are indicative of the genotype 
of the first variant site of the first sample polynucleotide (first column on page 2503 - 
"The mutation can be identified by the difference in electrophoretic patterns between 
homoduplex and heteroduplex"). 

Gao does not mention providing second amplicons of the first sample 
polynucleotide, the second amplicons including the second variant site. Thus, Gao also 
does not disclose the steps in claim 19 that follow this providing step. However, barring 
evidence to the contrary, such as unexpected results, claim 19 essentially just repeating 
what is done by claim 15, which Gao teaches (as described above). Gao has shown 
that the genotype of a variant site of a sample polynucleotide can be identified by 
comparing electrophoresis data from TGE of the homoduplex with electrophoresis data 
form TGE of the heteroduplex prepared by subjecting and combining as claimed. On 
with ordinary skill in the art at the time of the invention f would recognize that the method 
of Gao could also be applied to additional variant sites in the sample polynucleotide. 

Addressing claims 20-22, similarly to ? claim 1 Q, claims 21-23 essentially just 
repeat the additional steps of claims 16-18, which Gao teaches. See the first column on 
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page 2503; the first paragraph of the Conclusions on page 2506; DNA Samples on 
page 2501 ; and the first paragraph of Resolution Characteristics on page 2504 

Addressing claims 23-26, barring a contrary showing, the additional limitations of 
these claims just repeat the limitations of claims 15-18, respectively, for a different 
sample polynucleotide, which Gao discloses. See Table 1 on page 2500 and Figure 5. 



Allowable Subject Matter 

8. Claims 1-14 are allowed. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: 

a) Claim 1: the combination of limitations requires the steps of "combining the 
first amplicons with first and second different polynucleotide controls, the first and 
second polynucleotide controls differing by at least one base therealong, the position of 
the at least one differing base corresponding to the first variant site of the sample 
polynucleotide" and "deterring the genotype of the first variant site of the sample 
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polynucleotide based on the first and second electrophoresis data [for the first and 
second duplexes]." Claim 1 1 : the combination of limitations requires the steps of 
"providing first and second polynucleotide controls, the first and second polynucleotide 
controls differing by at least one base therealong, the position of the differing base 
corresponding to a position of a variant site of the sample polynucleotide" and 
"determining the genotype of the sample polynucleotide based on the first and second 
electrophoresis data [for the first and second mixtures]." 

Applicants, for example, subject the sample polynucleotide to TGE in the 
presence of one of the controls along a first separation lane, while along a second 
separation lane, or along the first separation lane at a preferably different time, the 
sample polynucleotide is subjected to TGE in the presence of a different control. The 
resulting electrophoresis data for separation with the two controls is than evaluated to 
determine first and second scores for the sample s pblynucleotide to produce a final call 
of the genotype for the sample. See in the specification page 12, line 7 to page 13, 
line 5. - . * 

The single control used by Gao et al. ("High-Throughput detecting of Unknown 
Mutations by Using Multiplexed Capillary Electrophoresis with Poly(vinylpyrrolidone) 
Solution), Anal. Chem. 2000, 72, 2499-2506) can be construed as two controls because 
(a) Applicant discloses that the first control and the second control can be the same 
(specification, page 12, lines 26-29) 'and Gao et al/ discloses using the same control 
with the same polynucleotide sample under 'different conditions (Figure 6), and, 
alternatively, because (b) each strand of the control may be considered as a control, as 
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t 

each strand of the control (which are inherently different from each there as they are 
complementary) combines with a strand of the sample polynucleotide. However, 
in the first case the two controls will not be different as claimed since they are the same. 
Additionally, Gao et al. does not determine the genotype of the first variant site of the 
sample polynucleotide based on the first and second electrophoresis data resulting from 
using the two controls that are the same. For example, in the situation where the first 
control is the same as the second control (in Figure 6 of Gao et al., as noted above) 
Gao et al. only observes that better resolution is obtained under one set of temperature 
conditions than another (page 2504, second column, first paragraph of Resolution 
Characteristics) . The electrophoresis data under the two different conditions are not 
evaluated together as claimed: In the second case, even the first control and second 
control are construed as the two strands of the control in Gao et al. there is also no 
determining the genotype of the first variant site of the sample polynucleotide based on 
the resulting first and second electrophoresis data. The first and second 
electrophoresis data in this situation 'are the respective peaks for the annealing of the 
control strands with a strand from the sample polynucleotide (Figure 3). Gao et al. does 
not identify the peaks in the electropherograms of the heteroduplexes. Gao et al. 
instead looks for a pattern change between the electropherogram for the control(s) 
(heteroduplex) from the electropherogram for pure sample! The pattern change does 
not even require first and second peaks from the controls in the electropherogram of the 

i * 

* 9 

heteroduplex , but may be the presence of peak shoulders or even broader peak width 

■ * 

in the electropherogram for eh heteroduplx compared to the electropeherogram for the 



Application/Control Number: 10/617,750 Page 11 

Art Unit: 1753 

sample polynucleotide (Figure 5 and page 2504, first sentence of the second paragraph 
of Resolution Characteristics) . 

> ■- 

b) Claims 2-1 0 depend directly or indirectly from allowable claim 1 . 

a 

c) Claims 12-14 depend directly or indirectly from allowable claim 11. 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEX NOGUEROLA whose telephone number is (571) 272- 
1343. The examiner can normally be reached on M-F 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NAM NGUYEN can be reached on (571) 272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





lex Noguen 
Primary Examiner 
AU 1753 

September 26, 2006 



